Global Warming Impacts -Case Studies on the Economy, Human Health, and on Urban and Natural Environments 4 (2005) analyses the effects of possible changes in salinity on the Baltic cod fishery; Sissener & Bjorndal (2005) study the effect of climate change on the migratory patterns of the Norwegian herring; Arnason (2006) proposes a theoretical model into which he introduces the risks deriving from global warming; Briones et al (2006) develops a model applied to small pelagic species in fisheries in India, the Philippines and Thailand; Hannesson (2006) analyses the effects of warming on the Norwegian herring fishery; Herrick et al (2006) make an application to the sardine fishery in north-American Pacific waters; and Garza-Gil et al (2011) evaluate the effects on the Ibero-atlantic sardine fishery. In relation with the references which study the complex relationship between climate change and tourism, most of them point out that not only will the volume of tourism flows change but the destinations as well (Smith, 1990 (Smith, , 1993 ; Viner & Agner, 1999; Maddison, 2001; Lise & Tol, 2002; Scott et al., 2004 Scott et al., , 2005 Hamilton et al., 2005a Hamilton et al., , 2005b Gómez Martín, 2005; Bigano et al., 2006 , among others. In Europe, we would underline the PESETA study (European Commission, 2007) to evaluate the impacts forecast in Europe for the time periods 2011-2040 and 2071-2100, and which predicts that summer climate conditions will change radically and that the zone that currently has excellent conditions (the Mediterranean) will be displaced northwards (figure 1). In the case of Spain, the Spanish Climate Change Office reaches similar conclusions, predicting a "Mediterraneanisation" of the north of the peninsula and the aridization of the south (Ministry of the Environment, 2005) . This result is particularly relevant for the research carried out, as we will see that for Galicia tourism flows come directly from the rest of Spain and this Mediterraneanisation of the north might generate a change in direction to the north from the current flows to the south. In this respect, the analysis by Bigano et al. (2004) , which points out that approximately 86% of total tourism is the domestic or internal tourism of each country, is confirmed when we analyse the tourism flows from the rest of Spain to the north-west of the country. It should also be pointed out that, given the volume of domestic tourism, the analysis of the effects of climate change has in general dealt with international tourism, obviating internal or domestic tourism (Seddighi & Shearing, 1997; Coenen & Van Eekeren, 2003) . For this chapter and in relation with fishing activity, the study case chosen is the anchovy (Engraulis encrasicholus) fishery, it being a hugely important pelagic species for the fisheries sector in the region analysed. The pelagic species would be among those most affected by the impacts of climate change on seas and oceans due to the high level of instability and sensitivity to environmental impacts. These species are especially sensitive to temperature changes and the upwelling of nutrients in the marine environment. Therefore, any water temperature variation will have repercussions to a greater or lesser extent on these species' reproduction levels. In particular, we assess the possible economic effects of global warming on this fishery and sea surface temperature management is introduced into the management problem. This variable allows us to gather evidence of climate change and its repercussion on ecosystems and marine species, which are the bases of fish reproduction functions (McGowan et al., 1998; Levitus et al., 2000; IPCC, 2001; Stenevik and Sundby, 2007) . Other variables, such as the frequency and intensity of rainfall, acidity, dissolved carbon and salinity, are also prone to experience environmental changes; however there is a high level of correlation between all of these variables. In this study, we describe the evolution of fish biomass, based on the sensitivity of the species' growth function with respect to fluctuations in oceanographic conditions (through the sea temperature), and will analyse impacts on the economic yield of the fishery deriving from a possible change in the temperature conditions www.intechopen.com of the marine ecosystem. We will apply a bio-economic model for evaluating these effects on the fishing profits. With relation to tourist activity, the physical changes in the coastal landscape, in the availability of certain resources or basic provisions (water, energy, food, etc.) , in risks to health (new illnesses, effects of extreme temperatures) and the risk of catastrophic events (droughts, floods, storms and extreme weather conditions) are some of the consequences of climate change that will directly influence tourism. We assess the possible effects of global w a r m i n g o n t o u r i s t v i s i t s t o t h e n o r t h -w e s t o f S p a i n . T h e a n a l y s i s i s b a s e d o n p r i o r qualitative information gathered on expected changes in the climate at different times of the year in Spain, the main source of tourist demand in the region studied. A prior description or zero scenario of tourism flows to the region is carried out. On this basis, changes in tourist preferences to estimate how the new climate scenario will affect tourist travel to the region are analysed. The methodology used consists of a field study based on direct methods using questionnaires presented to a representative sample at the source market. The objective market chosen was Madrid, the main tourist source market for the north-west of Spain. Climate is hugely important in the satisfaction or dissatisfaction of tourist visits at present and, in consequence, the choice of destination. The structure of the chapter is as follows: in section 2, we will analyse the effects of climate change on the anchovy fishery, while section 3 deals with effects on tourist activity. Lastly, in section 4, we will sum up the study's main conclusions.
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Effects of climate change on the anchovy fishery
Given that fishing activity is one of the economic activities which most critically depends on natural conditions or characteristics, the influence of environmental changes on fishing is notably higher than that which might occur in other primary activities (Hannesson 2006) . It is assumed with some degree of probability that global warming will alter the intensity and disposition of ocean currents, and the effect of this, among others, will mean an increase in ocean temperatures, variations in salinity levels and changes in upwellings (ACIA 2004; IPCC 2007) . The impacts will differ according to ecosystems and coastal or ocean zones, and will affect different groups of organisms, from phytoplankton and zooplankton to fish and algae (Ministry of the Environment 2006). Among these organisms, pelagic species (and, in particular, small pelagic species), on account of their high level of instability and sensitivity to environmental impacts, will be among those most affected by the impacts of climate change on seas and oceans. The small pelagic species are target species for the majority of the Spanish fleet, in general, and for the north-west in particular; and, of these, the anchovy is important on account of its high commercial value. For this reason, any significant modification in anchovy biomass levels can affect fishermen's net profits. We will begin by describing the situation of this fishery.
The situation of the fishery
The Spanish purse seine fishery in the Atlantic is made up of 491 vessels, of which 346 fish in north-western Cantabrian waters and the remaining 146 in the waters of the Canary Islands and the Bay of Cadiz (MAPA, 2008) . It is one of the fleets with the most vessels operating in these waters, second only to the artisanal fleet, and it targets small pelagic species, among which are the sardine, horse mackerel, mackerel and the anchovy (MAPA, 2008; Ibermix, 2007) . The Spanish purse seine fleet in the North Atlantic is made up of relatively homogenous vessels insofar as their technical characteristics are concerned, with an average capacity of 34.2 GT, power of 151.8 Kw per vessel and a length of 21m. The average life of the fleet is 20 years, with a crew of 8 per vessel. All of the vessels use nets made from synthetic materials, they are equipped with hydraulic haulers and electronic fish detectors. Regarding the management, in general there are no specific regulations from the European Union. Given the poor situation in which the anchovy has found itself over the last years, a precautionary TAC was implemented for several years and a moratorium for this species has been in place in the Bay of Biscay since 2005. The Spanish government uses input control (area restrictions, entrance restrictions and gear regulation) and, in addition, some regional governments implement output control for some species (maximum catches per fishing day in the case of the anchovy). This fleet targets pelagic species, in this case, the sardine and the anchovy. The anchovy has been subject to a precautionary TAC in area VIIIc for several years, but since the collapse of this species in 2005, the European Union established a moratorium (ICES, 2008) . Stock biomass has been low because recruitment has been low since 2002, and the fishery has been closed since 2005. There are no indications how long the low recruitment will last and whether a continued low SSB will reduce future recruitments. Biologists consider it likely that the closure of the fishery over the last few years has led to an increase in the abundance of older anchovy, and because of the very low recruitment in 2008, the contribution of older fish to spawning in 2009 will be crucial. The fishery was opened again in 2010 and the EC The landings of this species were on the increase up to the year 2000, after which they dropped until the temporary closure of the fishery was imposed on account of poor stock recruitment in preceding years (table 1) . For application purposes, we will not bear in mind the data corresponding to the period 2005-2008 due to the moratorium established by the European Commission for this stock, given that it is not the usual situation in the fishery. In figure 2 , we can observe the variability that exists in the evolution of the biomass. However, in general, and except in the middle years of the period, as the sea surface temperature in this zone increased, the biomass dropped in the same way as catches, especially in the last On the other hand, the north-west zone represents 36% of the total fishery insofar as anchovy landings for the period 1995-2006 are concerned. This will be the data we will use as a reference to estimate the variations in net profits in the face of the new climate scenario.
Methodology
Bio-economic modeling enables us to incorporate natural, environmental and institutional contributing factors, as well as typically economic factors, into a single analytical body. For the specific case of fisheries, the aim is to control the size of the fish population by limiting catches (or fishing effort) in such a way as to maximise the present value of the flow of net profits generated by the fishery over a specific time horizon and bearing in mind the dynamics of said natural resource. In this way, we can determine the extent to which society can invest (or disinvest) in the natural resource and what the appropriate extraction rate would be over time, allowing for the sustainable exploitation of said resource. Given that we do not have data on fishing effort for this fishery, we can represent the bioeconomic problem in simplified form as follows:
.
where π(X, h) = [p -c] h(t) represents the net profits generated by fishing in the instant t, X the fish population, h the catch rate, p the price per unit of fish, c the cost per unit of fishing, δ the social discount rate and F the natural dynamics of the fish population (or the natural growth function of the stock without considering human activity). The fundamental problem (Kamien & Swartz, 1991) consists of determining the optimal feasible control, h(t)=h*(t) con t ≥ 0, which maximises the objective function while satisfying the problem's conditions in the new climate context. In order to resolve the problem (1), we need to previously define marine resource dynamics . This function is statistically tested on the basis of the data that exists on biomass, catches and, in our case, the sea surface temperature, generally using Ordinary Least Squares. From the data in table 1, and once the correlation matrix shown in table 2 has been obtained, the function which presents the best economic results is as follows:
The equation (2) corresponds to the logistic model, widely used in fisheries economics literature, where ,  and  are parameters containing biological information on anchovy stock, and T denotes the sea surface temperature. The concrete results of the econometric estimation of (2) are shown in table 3. Therefore, the concrete form of this function is given by the following expression:
0.7982 R 2 adjusted 0.7684
Note: t-ratio between brackets. Jb is the Jarque-Bera statistic of the normality test; Q-Stat is the LjungBox statistic used in the correlation test; LM (Lagrange multiplier) is the one used in the heteroscedasticity test; and AIC is the statistic used in the prediction error model. Table 3 . Econometric results for growth function of anchovy biomass.
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where  denotes the shadow price of the marine resource in current terms.
The conditions necessary (Kamien & Swartz, 1991) to solve the problem are given by the expressions:
By using expressions (5)- (7) the catch level is obtained h * (t), which will depend on the level of sea surface temperature, as will stock dynamics (expression (2)):
Once this level is known, we can obtain the losses or profits associated with the new climate scenario in relation with the fishery's present situation through the net profit function for the fishery.
Results
Declines in the abundance of the most important commercial fish species have often considered as a result of overfishing and occasionally from a combination of environmental effect and fishing pressure (IPCC, 2001) . The impacts of climate variations have been shown to have substantial effects on decreases as well as increases in stock abundance, and the success of the future fish stock assessment depends to a large extent on the ability to predict the impacts of climate change on the dynamics of marine ecosystems. The temperature in the North Atlantic has shown, in general, an increasing trend over the recent three decades. It may be an indication of the climate change caused by emission of different greenhouse gases. However, there is natural variability in the climate in addition to long term climate change induced by anthropogenic activity. And the difficulty in obtain many highly confident outcomes is why the term "climate scenarios" has been adopted in most impact assessment (IPCC, 2001 ). The climate scenarios should be regarded as internally consistent patterns of plausible future climates, and not predictions based in probabilities. Since most climate models focus on the atmosphere, the climate change scenarios for the ocean are particularly prone to uncertainty (Stenevik & Sundby, 2007) . It is, however, concluded that the global warming will affect the ocean through changes in the sea temperature, among other variables (IPCC, 2001) . And it has been shown that there has been a general warming of a large part of the world oceans during the past fifty years (Levitus et al., 2000) . For the Ibero-Atlantic waters, the sea surface temperature is expected to increase by approximately the same amount as in the last decades (Rosón, 2008) , this is 0.027ºC per year ("Current warming" scenario in table 4). In the table 4, the results obtained in the face of sea surface temperature increases in these fishing grounds are shown for different climate scenarios. For the current warming scenario, we can see that as the sea surface temperature increases, both the catch level as well as the net profits fall for the overall fishery. In the specific case of the net profits, the decrease is estimated to stand at 1.28% using the year 2040 as the time horizon, a medium-term time horizon established in the European Commission's Peseta Report (EEA, 2007 Table 4 . Results of estimations. Table 4 , on the other hand, also shows the results for these variables when faced with an even greater increase in sea surface temperature in these fishing grounds. As was foreseeable, there is an even sharper decrease in both variables. It should be noted that in any of the thermal oscillation scenarios, the level of catches obtained is lower than the average for the period 1987-2008. 12 
Effects of climate change on tourism
Given that the aim is to carry out a preliminary estimation of changes in tourism flows to the north-west coast from one of the visitors' main source markets at present, it is necessary to begin by clarifying the basic terminology and, consequently, by delimiting the work done. In this sense, the World Tourism Organisation establishes that if an activity is to be considered a tourist activity, it must involve at least one overnight stay away from the permanent residence. Thus, for example, Evans et al. (2000) differentiate between these activities which involve overnight stays and a certain prior planning of recreational activities away from home in general which would be included in the concept of recreation or recreational activities. In the study described below, we will look exclusively at tourism flows according to the internationally-accepted definition, which does not cover recreational activities. This differentiation is also significant for the study's aims, as tourist trips are usually strongly conditioned by climate (when choosing destination and date), while recreation depends more on short-term weather forecasts. In this respect, Limb & Spellman (2001) identify the climatic factors that most influence tourists' decisions and observe that they are temperature, sun and rain. We will take into consideration the direct effect of climate change on tourism demand, and not look at indirect effects (through changes to the landscape, natural resources, etc.). Firstly, we need to identify the tourism destinations and uses of Madrid residents at present and the variables which affect their choice of destination. Secondly, we will reveal how preferences are modified under a climate change scenario, initially in their own region, but then also in different coastal destinations currently preferential for Madrid residents (especially the Mediterranean and the northwest). We will begin by presenting a description of current tourism demand in Galicia. Then we will briefly describe the methodology used to estimate changes in future demand and present the main results obtained.
Analysis of tourism demand under the baseline scenario
From the data presented in table 5, the relative decisive importance of domestic tourism in comparison with foreign tourism can be observed when we analyse tourist visits to the north-west of Spain (Galicia) 2008. This would explain why a single domestic market (Madrid) makes up half of the total figure for tourism from outside Spain to Galicia. This is also true in terms of the value of increased consumption, although the source used would seem to overestimate the former and underestimate the tourism that comes from the rest of Spain (36% of overnight stays generates only 18% of consumption). This said, it should be underlined that the estimation of tourism consumption received from the rest of Spain (in which Madrid is fundamental) is very similar to the importance of foreign tourism consumption (907 and 1187 million, respectively). Of the 46 million overnight stays 1 by domestic tourists, 18.3 million (40%) are explicitly identified as summer holidays. To these we should add, among others, visits to family and friends, which can also be highly seasonalised. Per type of accommodation, the distribution of these overnight stays in visitors' own homes and/or those belonging to family and friends (which exceed 53% of the total) will be closely related to the data on access to a second home. It is significant that with regard to Galicia, in 85% of cases the location of this Table 6 . Regulated and non-regulated overnight stays in the Galician coastal provinces.
As we can see in the table, overnight stays in non-regulated establishments account for more than three-quarters of the total in Galicia. Such a volume of non-regulated tourism business stands at a slightly higher rate than the average for Spain (5% more), making it especially appropriate to evaluate the real behaviour (under the baseline scenario) or potential behaviour (under a climate change scenario) from the point of view of tourism demand (in our case, the source market of Madrid), as to do so from the point of view of regulated supply 2 would involve only looking at a minor part of tourism uses associated with the use of the coast. On the other hand, overnight stays in coastal areas are especially decisive for the region as a whole, as the main reason for approximately 44% of domestic trips is to visit and enjoy its beaches (Familitur, 2006 With regard to domestic tourism, the case of Madrid is notable. Therefore, as the main tourism feeder market for Galicia and in relation with the eventual effects of climate change on destination preferences, it is worth noting the following distribution under the baseline scenario (figure 3), in order to contextualise that 5% which translates into 6.5 million overnight stays in Galicia by Madrid residents. And in the case of foreign tourism, in the minority in the north-west of Spain, it makes up 2.1% of the Spanish total. This fact implies the existence of a potential margin for other currently dominant destinations but concentrated in the south (Andalusia with 14.5%, the Canary Islands with 16.4% or Valencia with 9.2%) to move their preferences towards the north of Spain under a scenario we will evaluate herein. We believe this could be feasible in feeder markets from central and northern Europe, from where tourists mainly travel to spend their holidays (78.8%), usually in the summer. 
Method
The methodology used to analyse changes in tourists' preferences towards coastal destinations under a climate change scenario is based on the economic valuation of stated preferences developed within the scope of environmental economics (Bateman et al., 2002) . Economic valuation with stated preference techniques is applied to projects or measures which cause changes to social welfare, and its aim can be to quantify in economic terms the magnitude of such impacts or forecast modifications in the behaviour of individuals in certain simulated scenarios, to quantify such changes and subsequently convert them into economic dimensions. In this study, we will adopt this latter approach within the statedpreference techniques. The method used is a variation of the so-called contingent behaviour analysis. This method, as with the other techniques based on stated preferences, is based on a questionnaire in which a representative sample of the target population takes part. The questionnaire is defined following internationally-accepted protocols and it attempts to place the individual in a hypothetical future situation in which he will have to decide what his behaviour as a consumer would be or, implicitly, how his consumption behaviour would vary in quantity and type in this new situation. In order to carry out the estimation, we drew up a questionnaire to be completed by Madrid residents who might have visited a Spanish coastal destination in the last year (June 2007-June 2008). The questionnaire was divided up into four sections: 1. The first section aims to find out how many visits were made to the north-west of Spain during the reference period, in order to obtain specific data on each visit: the month in which it took place, the type of accommodation availed of, the approximate number of nights the visit lasted, the means of transport used to go to Galicia and the main reason for the trip. With sole regard to visits to the coast, the respondent was asked to point out the trips he thought were especially agreeable and satisfactory as well as those which did not live up to his expectations, and to specify the reasons why in both cases. 2. In the second section a similar process was undertaken, but relating to visits made to the Spanish coast (excluding Galicia), requesting specific data on each visit and for respondents to point out those that were particularly agreeable and disagreeable, as well as the reasons why. 3. Having completed the analysis of current tourist behaviour, the third section covers the importance of climate variables when deciding a holiday destination. Below we describe the hypothetical future scenario (in a context of climate change) which is accompanied by the corresponding contingent behaviour questions. It begins with a general line of questioning on how the respondent thinks tourist trips to Galicia and the number of overnight stays might change in the new context, if he personally would modify his trips to Galicia and the number of overnight stays on the coast. Finally, a question was posed which began by reminding the respondent of how many overnight stays he had made in the last year on the Galician coast and the rest of the Spanish coast, the aim of which was to quantify the behavioural change. He was then asked to estimate what trips he would make in the future bearing in mind the changes described. Respondents were also asked if they had a second home. Those who did were asked where, and if they would change the location of the second home in the new context. If they did not have a second home, they were asked where they would like to have one in such a future situation.
4. The aim of the fourth and final section of the questionnaire was to find out the socioeconomic characteristics of respondents, such as their age, academic background, career situation, income, etc. The text depicting the hypothetical future scenario described for the respondents to determine their contingent behaviour was as follows: Access by road to the Spanish coast, including the north-west, has improved considerably, and in the coming years new high-speed rail links will make it possible to travel from Madrid to Galicia in approximately two hours. Furthermore, experts consider that the following climate changes are already occurring: -Precipitation will be concentrated in the autumn and will be lower throughout the rest of the year. -Temperatures will undergo a general increase, especially in spring and summer. Furthermore, in summer and autumn the nights will be warmer. -
The sea temperature will rise. -
The sea level will rise. With regard to Madrid, as well as the Mediterranean coast and the islands, being inland and further to the south, respectively, these changes will be more intensive than in Galicia". This scenario was defined on the basis of prior information provided by biologists and other scientists. We chose to show qualitative information in order to facilitate the understanding of the information as well as the simplicity and brevity necessary for a telephone questionnaire. With this methodology the individual has to choose between two alternatives: acquiring the product (tourism) with the usual characteristics, z 0 (in the current climate scenario); and acquiring the product with an additional attribute (the new climate scenario), at a specific cost for respondents (option z 1 ). We assume that the researcher does not know the true preferences of the respondents; therefore the social welfare function will be defined by the following expression:
where  is the error term or the part not observed by the researcher, and it is considered to be a identically distributed independent random variable with mean zero. Through the valuation exercise, the researcher offers the respondent the possibility of acquiring products at a price A. The researcher can only assume that the reply is a random variable with a probability function, whereby, if we also assume that the utility function is linear, the utility differential can be expressed as follows:
where  is the coefficient associated with the price attribute. By substituting in the probability expression, the following is obtained:
the resulting regression equation will be
On the other hand, if the individual is prepared to pay the quantity A, then the willingness to pay (D) is greater than A. Formally,
where G D (A) is the cumulative distribution of the individual's willingness to pay. That is, the probability that the individual's social welfare will be greater if he accepts the exchange is directly related to the probability that his true willingness to pay is higher than the price.
Results
The questionnaires designed in order to analyse tourist preferences and their changes under a climate change scenario were carried out by professional pollsters in the month of July 2008 at Madrid City Council. The questionnaires were administered over the telephone and the numbers were dialled at random with quotas in accordance with age. 1495 people were contacted, of which 745 agreed to complete the questionnaire, which is a response rate of 49.8%, usual in this type of study. Of the 745 people who agreed to take part, 131 (17.6%) had visited Galicia in the last year (17.6%). (Therefore, 614 or 82.4% had not visited Galicia). This percentage exceeds to some degree the data provided by Familitur on the source Madrid and destination Galicia put at 5.03% on the baseline scenario. 73 people declared themselves to be visitors to the Galician coast (55.7% of those who had visited Galicia); 38 were inland visitors (29%) and 20 had visited both the coast and an inland region (15.3% Table 7 . Reason for the trip (to the Galician coast).
The sample size finally used for the statistical analysis is obtained after applying a sample filter, and the useful sample is constituted by integrating the visitors to the Spanish or Galician coast in the last year. With the selection, the final sample is made up of 430 people (who visited either the Galician or Spanish coast). We excluded those who visited inland Galicia and did not visit the coast (16 people are not current users of the coast). The end distribution of the sample according to their use of the coast remains as follows: of the 430 visits to the Spanish coast (excluding the Galician coast), 78.37% only visited the Spanish coast, 13.72% visited the Spanish as well as the Galician coast, and 7.9% visited the Galician coast but not the Spanish coast. Table 7 shows the main reasons for the trips made to Galicia in the last year. 41% did not choose any of the reasons specified and gave a combination of reasons which were equally important for their decisions. It can be seen that visits to family and friends are the principle cause for those who chose some main reason (15.7% of the sample), the second (11.3%) being to enjoy the beaches and the third (8.7%) for its gastronomy. When the reasons for especially satisfactory trip or trips are analysed, the main reason most of the respondents underlined (table 8) was the green landscape and woodland (46.51%), followed by the agreeable climate (11.63%). Secondary reasons included firstly the gastronomy (39%), followed by the green landscape and woodland (19.4%) and the climate (6%). Of those who state a third reason, 32% specify the amicability of the people and 13% the climate. As we can see, the climate features in the three most-mentioned reasons, be it in first, second or third place. The people who mentioned more than one reason were asked what they considered the most important to be, and in the distribution of responses 40% replied the green landscape and woodland, 16% the gastronomy, 15% the amicability of the people, 12% the climate and 10% the quiet and non-overcrowding. In the case of trips to Galicia, only five people mentioned a trip that did not meet their expectations, four for reasons relating to the poor quality of the accommodation and one for the unpleasantness of the people.
In relation with trips to the Spanish coast, when the respondents were asked to specify the main reason for their trip (table 9) , and in the same way as in the case of trips to Galicia, a significant number pointed to a combination of factors all of which were equally important. Of the individuals who stated a specific reason, beach-based recreation was the most frequent reason (with 28% of first trips and 20% of second ones), followed by visits to family or friends (14% and 18%, respectively). Table 9 . Reason for the trip (to the Spanish coast).
Reason
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In the total sample, 306 people were of the opinion that their trips were especially satisfactory, 4 that none was satisfactory and 86 mentioned an especially pleasant trip. In total, 392 had at least one especially satisfactory trip to the Spanish coast. Table 10 shows the main reasons for their opinions. Of the reasons they mention in first place, landscape is the most frequent (32.4% of the sample), followed by climate (21%). Of those mentioned in second place, the most important are gastronomy and climate (25% and 12%, respectively), and those who give a third reason point to the amicability of the people (21%) and the climate (14%). As we can see, the climate, in this case, is also quoted as one of the first three reasons relating to the satisfactory nature of the trip. (table 11) . Once the expected changes for the years to come have been described, both with regard to improvements in infrastructures as well climate (in Galicia and Madrid), the respondents were asked if they thought that under this scenario tourist visits to Galicia would increase or decrease. 67% of those who visited the coast (287 people) considered that the affluence of tourists to Galicia would increase; 18% (79 people) thought that it would not change; and only 3% thought that visits to Galicia would decrease in the new context; 12% pointed out that they could not venture to make such a prediction. Under the new scenario and when asked whether Galicia would be more attractive to them as a destination, they stated the following. For approximately 50%, Galicia's attractiveness as a destination would increase in the new situation; 36% would not modify their current opinion and, finally, 5% would consider Galicia as a less attractive destination. 9% did not venture an opinion on this point. When asked whether their overnight stays on the Galician coast would increase or decrease, the replies were distributed in the following manner: 48% stated that under the new scenario they would make more overnight stays on the Galician coast; approximately 35% said that they would maintain their current number of stays; and only 4% said that they would make less overnight stays. 13% stated no opinion on this point. The respondents were then asked to quantify changes in overnight stays. We will begin by analysing the variation in total overnight stays on the Spanish coast (including the Galician coast) to subsequently describe how future overnight stays are divided up between the Galician coast and the remaining Spanish coast. We start off from the information obtained from the sample itself which indicates that 430 of the respondents visited the Spanish coast (including the Galician coast) and made 5339 overnight stays. Lastly, in relation with the characteristics of the sample, 405 people were in their habitual residence, 94.2% of the sample. 18 was the average number of years that they had been living in that residence. The average age of those polled was 45 (with a minimum of 25 and a maximum of 75), which is representative of the target population. 63% of the sample was women. This percentage is higher than that of the population because in this case quotas per sex were not applied given that the interest lay in the questionnaire being answered by a family member who made the decision on holiday destinations. The average number of family members was 3.13 (median 4). In 65% of the homes that participated in the sample there were no under-19s, in 17% there was one and in 15% there were two. There were more than two in the remaining 10%. In 79% of the homes there were no over-65s, there was one in 14% and two in 6%. Only in 0.9% were there more than two over-65s. Only 4.2% stated they had a family member born in Galicia. 96%had heating in their homes (62% had natural gas) and 61% had air conditioning. 86% of respondents had a car and, of these, 98% had heating-ventilation-air conditioning. 138 personas (32.2% of respondents) had studied to high-school level and 227 people (53%) affirmed that they were the main breadwinner in the family.
Reason
Conclusions
In this chapter we have analysed the effects of climate change on the anchovy fishery and tourism flows in the north-west of Spain. To do so, we have taken into consideration possible future scenarios involving sea surface temperature increases and possible coastal and climate modifications in the region.
In relation with the effects on the anchovy fishery, we have used a bio-economic model applied to this fishery, which has allowed us to gauge the environmental effects as well as natural and economic factors. Therefore, the effects of sea surface temperature increases, assuming that the rest of the parameters remain constant, generate a reduction in net profits of 1.27% and 1.30%, respectively, if the sea temperature increases according to the trend over recent years, or if it increases at a greater rate than that observed to date.
With respect to tourist activity, a questionnaire was drawn up to reveal the tourist behavior, present and future, of the main tourism market in north-western Spain (Madrid) . The questionnaire was applied over the telephone and a useful sample (of visitors to the Spanish coast over the previous year) of 430 people was obtained. Of these, 78% had visited the Spanish coast in that period, 8% had visited the Galician coast and 14% had visited both. Of those who had visited Galicia, more than half had made their trips in the summer, at an average of 10 overnight stays per visitor per year. Visitors to Galicia stayed mainly in hotels (42%) and rented apartments or flats (18%). They had travelled mainly in their own car (75%) and the main reason for the trip was to holiday, with a mixture of aims (beach, gastronomy, etc.) . In general, they stated they were very satisfied with their trips, mainly motivated by the landscape, climate being among the three main reasons mentioned as agreeable factors. Visitors to the Spanish coast spent an average of 11 nights per year and also made their trips mainly in the summer (62%). 33% stayed in hotels, followed by 25% who stayed in rented apartments or flats. Once again, their own cars were the main means of travel from Madrid to the coast (72% used their own car to travel) and the reason for the trip was also to holiday, in general. The respondents also affirmed that they were highly satisfied with their trips, the main reasons for this being the landscape and the climate, although 10% stated that one of the trips did not live up to their expectations, the reasons being the quality of the accommodation, the climate or noise and congestion. It can be observed that the climate appears as a key reason to satisfaction or dissatisfaction with trips throughout the analysis. When asked about the extent to which the climate influences their decisions to visit the north-west, 35% admit that this variable did indeed influence their decisions. For 76% of those who admitted to being influenced by the climate, it was negative or off-putting, mainly due to the risk of rain, low temperatures and the low temperature of the sea. With regard to the future climate change scenario, both in the north-west as well as the source (Madrid) , and in the rest of the Spanish coast, most of the respondents (67%) were of the opinion that the tourism flow to the north-west would increase in the new context. For 50%, the attractiveness of the region would increase, and 48% affirm that they would increase their number of overnight stays in the region. The quantification of this increase in overnight stays indicates that only 5.4% would reduce their current number of stays, 32% would maintain them and 62% would increase them. The net increase would be +2.019 overnight stays (per year), which would involve a 220% increase with regard to the current number of stays in the sample analysed. This increase would occur to the detriment of trips to other areas of the Spanish coast (not the north-west). Thus, 38% of visitors to other parts of the Spanish coast would maintain the number of overnight stays in those destinations, 19% would increase them and 36% would reduce them. The total number of overnight stays would undergo a net reduction of approximately 11% with respect to the situation as it stands at present. If we assume that tourist demand for the north-west of Spain originating in the rest of Spain adapts to the preferences of the source market of Madrid for the climate change scenario proposed, the consequences could be simulated (table 14) in two alternative scenarios (minimum with a 50% increase; and 100% or duplication maximum ). Therefore, we would have the following differential impact on the GDP and in respect of the baseline scenario described in various paragraphs above:
Scenarios Value (x10 6 Euros) Baseline scenario 907.00 Minimum scenario (1) 1,360.00 Maximum scenario (2) 1,814.00 Effect on the GDP (1) +1% Effect on the GDP (2) +2% Table 14 . Summary of estimated gains in tourism (NW zone).
To sum up, and considering only these two economic activities, the effect of climate change on the north-west of Spain would generate estimated gains of approximately 1300 million euros on account of the significant importance of the tourist sector in the region and the foreseeably greater number of tourists who would visit it from other regions which would be harmed by the temperature increase forecast (the South and East of Spain). In summary, in this chapter we assess the possible economic effects of global warming on some of the main economic activities in north-western Spain: the anchovy fishery and tourist activity. With regard to fishing activity, the results showed that if the sea surface temperature trend in the Ibero-Atlantic fishing grounds continues to show warming, both the biomass and the expected profits will drop. With relation to tourist activity, the results showed that the demand for trips and overnight stays would increase in the new climate scenario and the north-west, which would become a more attractive destination for current and potential visitors. The increase in demand would come about as a result of a drop in demand for current destinations as well as a net increase in the number of tourist trips regarding the market analysed.
